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Description 

COMPOSITION FOR THE TREATMENT OF ERECTILE DYSFUNCTION 

This invention relates to a lipophilic active substance composition and its use in a new method of treating 
erectile dysfunction byadministration thereof, optionally together with a hydrophilic vehicle and optionallv an 
5 antibacterial agent into the urethra. 

Normal erection activity involves the coordination of a complex series of physiological and psychological 
factors. Anything that affects any one of these systems can cause impotence. Psychogenic impotence can be 
caused by e.g. anxiety, depression, tension and stress. 
Physical Impotence occurs when diseases or Injury affects the nerves, blood vessels or hormones that 
10 control erectile ability. The major causes of physical impotence in the United States are diabetes meliitus 
vascular diseases, impotence following radical surgery, spinal cord injury and other traumas, other endocrine 
problems and multiple sclerosis. Other causes include prostate infections, drug abuse, alcoholism and side 
effects of prescription medicines. Even smoking can interfere with normal erections. 
It is estimated that about 10 million men in the United States suffer from impotence. Above the age of 60 
15 about one of three are no longer able to achieve a suitable erection. 

There are several medical treatment alternatives currently available depending on the nature and cause of 
the impotence problem, such as therapy with Yohimbine, an Indian tree bark extract, thought to chemically 
stimulate the nerves in penis that control erections. Early reports indicate that normal erection is restored in 
20-25 percent of the patients, but the effect is disputable. Side effects may include dizziness nausea 
20 nervousness and headaches. 1 
For some men with low male hormone (testosterone) levels treatment with testosterone injections or pills 
may be beneficial. However, most patients do not have low testosterone levels and will not benefit from 
supplemental hormones. The side effects of testosterone treatment are several. 
In recent years patients with erectile dysfunction of various origin have been treated by intracorporeal 
25 injection of various drugs. One such medicament is papaverin, which In small amounts dilates the arterial blood 
vessels and decreases the venous drainage (Wag R., Intracavemous injection of papaverin for erectile failure 
Letter to the editor. Lancet 1982; 2:938). Brindley, G.S. describes in Brit. J. Psychiat. (1983), 143, 332-337 a 
new technique for investigating and treating erectile impotence by intracavemous self-injection of small doses 
of phenoxybenzamine or phentolamine. The doses as used for intracorporeal injection are about 2-10 mq of 
30 phenoxybenzamine and about 0.5-1.5 mg of phentolamine. 

The side effects of self-injection of medication are the risk of infection, bruises, fibrosis and scarring with 
permanent changes inside the penis. There is also a risk of painful longstanding erection (Priapism) 

It is further known that intravenous or intramuscular injection of phentolamine in moderate doses can cause 
an excessive fall in blood-pressure due to peripheral vasodilatation which puts the patient into a state of 
35 circulatory shock. 

Experimentally it has been shown in some cases that cutaneous application of nitroglycerine paste to some 
extent can enhance the quality of erection. 

Further, surgical implantation of penile prosthesis have been performed when simpler treatments are 
unsuccessful. However, all surgical penile prosthetic implants carry a high risk of infection Other 
40 complications of surgery include temporary urinary retention, pain, bleeding, scarring, mechanical failure and 
extrusion of the implant. 

Therefore, the objects of the invention was to provide a method and a composition for the treatment of 
erectile dysfunction, which should be non-invasive, easy to use, have no significant side effects (short or 
longterm), be reasonably cheap, give a penile rigidity sufficient for vaginal penetration during a suitable time 

45 (20-30 minutes), be self-limiting, i.e. it should not be possible to overuse the drug(s) by taking more than one 
dose at a time (to avoid the risk of priapism). 

These objects are achieved by a lipophilic active substance composition and its use in a method of treating 
erectile dysfunction by administration thereof, optionally together with a hydrophilic vehicle and optionally an 
antibacterial agent into the urethra according to the characterizing part of claims 1 and 19, respectively 

50 Hitherto it has been commonly believed that the urethral mucosal membrane does not allow transport of 
molecules across the same as waste products are transported via the urinary tract. Surprisingly and against ail 
theories we have discovered that it is possible to administer pharmacologically active substances via the 
urethral mucosa into the corpora cavernosa of the human penis. 
Previously, drugs of different nature than those of the present invention have been administered to the 

55 urethra for purposes of local desinfection and prophylaxis against venereal diseases and to induce local 
anesthesia. Administration of drugs into the urethra to reach the corpora cavernosa and to achieve effect has 
not been performed previously since the fact that this could be achieved was not known until the present 
invention. r 

Psychological erectile dysfunction Is, at least partially, caused by an increased sympathetic tone that 
60 prevents the activation of the erection mechanism in the corpora cavernosa. Therefore, as mentioned above 
one approach has been to inject an a-receptor blocker, such as phentolamine and phenoxybenzamine' 
intracorporeally. However, injection of phentolamine only gives a short lasting erection while phenoxyben- 
samine has a long duration but is believed to have severe side effect and presents a number of risks 
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By experimental results we have found that when phentoiamine Is administered in an amount of 10-200 mg, 
preferably 50-60 mg per urethra in a volume of 1-6 ml, in general 2-3 ml, a full and satisfactory erection occurs 
without any obvious systemic side effects. (The dose used for intracorporeal injection of phentoiamine is 
0.5-1,5 mg.) The same desired results can also be achieved using phenoxybenzamine in high doses, 50-300 
mg, preferably 100-150 mg per urethra, compared to the dose used for intracorporeal injection which is above 5 
about 2-10 mg. Another well suited a-receptor blocker candidate for this purpose is prazosine in an amount of 
about 20-200 mg, preferably 30-70 mg. Other a-receptor blockers might also be suitable. 

According to our invention a large dose of the active substance is administered, preferably instilled, into the 
urethra and the slow uptake via the urethral mucosa to the corpora cavernosa gives a longer effect than the 
intracorporeal injections according to prior art. 10 

Moreover, the active substance administered according to the present invention can also comprise other ai 
and a2-b!ocking agents and vasoactive intestinal polypeptide, prostaglandins, preferably PGEi, PGE2 and 
PGF2, and nitroglycerine. The active substances must fulfil all the above listed objects of the present invention 
and also, which is very important, be fat soluble in order to pass through the mucosal membrane of the urethra. 

When nitroglycerine is used as the active substance it should be administered in a dose not exceeding 5 mg 15 
per urethra because of the risk of blood-pressure fall. The dose range according to the invention is 0.5-5 mg, 
preferably 0.5-2,5 mg. This dose, however, is very high compared to the dose of nitroglycerine normally given 
to Angina pectoris patients which is 0.25 mg to 0.5 mg. 

The present invention also provides compositions containing two or more of the active substances, i.e. two 
or more of the a-receptor blockers, vasoactive intestinal polypeptide, prostaglandins and nitroglycerine, due 20 
to their different affinity for the a-receptor blockers ai and a2. Such compositions are e.g. phentoiamine and 
nitroglycerine, phenoxybenzamine and nitroglycerine, prazosine and nitroglycerine, all in the dose stated 
above. Furthermore, for possible synergistic effects phentoiamine + phenoxybenzamine and phentoiamine 
+ prazosine and phenoxybenzamine and prazosine, respectively, can be administered together with 
nitroglycerine. 25 

The purpose of the combination between a-receptor(s) and nitroglycerine is that nitroglycerine gives a 
synergistic effect with a-receptor blockers in that it obstructs' sympathicus due to a local sympaticolytical 
effect and causes vasodilatation via a mecanism different from that of a-receptor blockers. Nitroglycerine 
entails more rapid absorbation and therefore gives an earlier effect. 

Moreover, the invention also comprises a composition which in addition to the fat soluble active 30 
substance(s) comprises a hydrophilic vehicle and optionally an antibacterial agent. The purpose of the 
hydrophiiic vehicle, such as macrogols and/or fat-free cream or ointment bases, is not only to control the 
uptake via the urethral membrane into the corpora cavernosa and keep the active substance(s) in the urethra 
but also presumably to enhance the uptake or passage of the urethral mucosa by forcing the fat soluble 
substances into the corpora cavernosa due to the fact that the vehicle is hydrophilic and the fat soluble active 35 
substance(s) tend(s) to migrate to and through the membrane lipids rather than to stay in the hydrophilic 
environment. Thus, the purpose of the combination of the lipophilic active substance (s) and the hydrophilic 
vehicle is keeping the receptors activated (blocked) in a controlled way and under a longer period of time. 

The invention will now be described by way of an example with reference to the accompanying drawing. 

40 

Example 

Figure 1 is a graph showing the principles of the relationship between amount of phentoiamine on the 
vertical axis and the duration of time on the horisontal axis. The patient was initially given 60 mg of the 
a-receptor blocker phentoiamine administered into the urethra and thereafter the penile rigidity was checked. 
During the peak of the curve, between 30 and 70 minutes from the administration of the active substance, full 45 
erection was achieved. The level of phentoiamine needed to achieve full erection is shown by the dotted line in 
Fig. 1. The peak area above the dotted line is divided into two sections showing the amount of phentoiamine 
assumed to be metabolized in the corpora cavernosa and the amount of phentoiamine assumed to leak to the 
systemic circulation, respectively. Thus, the erection achieved by administration of phentoiamine according to 
the present invention is considerably longer than the time period achieved with injections according to prior 50 
art. 

It is assumed that the transport capacity of the urethral mucosa only slightly exceeds the capability of the 
corpora cavernosa to metabolize phentoiamine. The abundant phentoiamine, i.e. above the dotted line in Fig. 1 
is mainly metabolized locally in the corpora cavernosa and only a minor part is assumed to leak to the systemic 
circulation. If a lower dose of phentoiamine is used the rate of transportation over the urethral mucosa will be 55 
less than the rate of metaboli zation in the corpora cavernosa and therefore a sufficient number of a-receptors 
will not be activated to achieve a full erection. A dose as high as 200 mg Is possible, but the preferred range is 
between 50-60 mg, considering the risk of circulatory shock. 

Thus, the present invention provides a new method, a composition and use thereof for the treatment of 
erectile dysfunction avoiding the prior art drawbacks and giving an opportunity for millions of impotent men to 60 
have a sex life that is as close to normal as possible. 

Table 1 shows the results of tests to treat impotence in cystectomized patients by the application of 
different substances per urethra. 

65 
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Claims 



1. A composition for the treatment of erectile dysfunction via urethra, comprising a lipophilic active 
substance dispersed in a hydrophilic vehicle, such as macrogols or a fat-free cream or ointment base and 
optionally an antibacterial agent. 

2. A composition according to Claim 1 , wherein the active substance is selected of the group consisting 

of a-receptor blockers, vasoactive intestinal polypeptide, prostaglandins and nitroglycerine. 10 

3. A composition according to Claim 2, wherein the a-receptor blockers are selected from the group 
consisting of phentolamine, phenoxybenzamine and prazosine. 

4. A composition according to Claim 3, comprising phentolamine in an amount of at least 10 mg. 

5. A composition according to Claim 4, comprising phentolamine in an amount of 10-200 mg, preferably 
50-60 mg. 15 

6. A composition according to Claim 3, comprising phenoxybenzamine in an amount of at least 50 mg. 

7. A composition according to Claim 6, comprising phenoxybenzamine in an amount of 50-300 mg, 
preferably 100-150 mg. 

8. A composition according to Claim 2, comprising nitroglycerine in an amount of at most 5 mg. 

9. A composition according to Claim 8, comprising nitroglycerine in an amount of 0.5-5 mg, preferably 20 
0.5-1 .5 mg. 

10. A composition according to Claim 1, comprising the active substance and optionally hydrophilic 
vehicle and optionally an antibacterial agent in a volume of 1 -6 ml, generally 2-3 ml. 

11. A composition according to Claim 2, wherein the active substance is selected of at least 2 members 

of the group consisting of a-receptor blockers, vasoactive intestinal polypeptide, prostaglandins and 25 
nitroglycerine. 

12. A composition according to Claim 1, wherein the active substance is selected of the group consisting 
of a-receptor blockers and nitroglycerine. 

13. A composition according to any of Claims 1 1 and 12, wherein the a-receptor blocker is phentolamine. 

14. A composition according to any of Claims 11 and 12, wherein the a-receptor blocker is 30 
phenoxybenzamine. 

15. A composition according to any of Claims 11, 12 and 13, wherein the a-receptor blocker is both 
phentolamine and phenoxybenzamine. 

16. A composition according to any of Claims 1 1 to 15, comprising the active substance In the amounts 
disclosed in Claims 4 to 9 and in the volume disclosed in Claim 1 0. 35 

17. Use of a lipophilic active substance, optionally together with a hydrophilic vehicle and optionally an 
antibacterial agent for the preparation of a medicament for the treatment of erectile dysfunction by 
administration via urethra to corpora cavernosa. 

18. Use according to Claim 17, wherein the active substance is selected of the group consisting of 
a-receptor blockers, vasoactive intestinal polypeptide, prostaglandins and nitroglycerine. 40 

19. Use according to Claim 18 of a-receptor blockers selected from the group consisting of 
phentolamine, phenoxybenzamine and prazosine. 

20. Use according to Claim 19 of phentolamine In an amount of at least 10 mg. 

21 . Use according to Claim 20 of phentolamine in an amount of 10-200 mg, preferably 50-60 mg. 

22. Use according to Claim 19 of phenoxybenzamine in an amount of at least 50 mg. 45 

23. Use according to Claim 22 of phenoxybenzamine in an amount of 50-300 mg, preferably 100-150 mg. 

24. Use according to Claim 18 of nitroglycerine in an amount of at most 5 mg. 

25. Use according to Claim 24 of nitroglycerine in an amount of 0.5-5 mg, preferably 0.5-1,5 mg. 

26. Use according to Claim 17 of the active substance and optionally hydrophilic vehicle and optionally an 
antibacterial agent in a volume of 1-6 ml, generally 2-3 ml. 50 

27. Use according to Claim 18 of at least 2 members of the group consisting of a-receptor blockers, 
vasoactive intestinal polypeptide, prostaglandins and nitroglycerine. 

28. Use according to Claim 18 and 27, wherein the active substance is selected of the group consisting 
of a-receptor blockers and nitroglycerine. 

29. Use according to Claim 28, wherein the a-receptor blocker is phentolamine. 55 

30. Use according to Claim 28, wherein the a-receptor blocker is phenoxybenzamine. 

31. Use according to Claim 28, wherein the a-receptor blocker is both phentolamine and 
phenoxybenzamine. 

32. Use according to any of Claims 27 to 31 of the active substance in the amounts disclosed in Claims 

20 to 23 and the volume disclosed in Claim 26. 60 

33. Use according to Claim 17, wherein the vehicle consists of e.g. macrogols and/or other fat free 
cream or ointment bases. 

34. A method of treating erectile dysfunction wherein a lipophilic active substance, optionally together 
with a hydrophilic vehicle and optionally an antibacterial agent is administered into the urethra. 

35. A method according to Claim 34, wherein the active substance is selected of the group consisting of 65 
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a-receptor blockers, vasoactive intestinal polypeptide, prostaglandins and nitroglycerine 
36. A method according to Claim 35, wherein the a-receptor blockers are selected from the arouD 
consisting of phentolamine, phenoxybenzamine and prazosine. 

37 A method according to Claim 34 and 36, wherein phentolamine is administered in an amount of at 
5 least 10 mg. 

preferabtySJo mg rdln9 *° ^ Wherei " phent0lamine is administe red in an amount of 10-200 mg, 

39. A method according to Claim 34 and 36, wherein phenoxybenzamine is administered in an amount of 
at least 50 mg. 

10 mpr^bfy i a oSmg° Clalm ^ phenoxvben2amine is administered in an amount of 50-300 

41. A method according to Claim 35, wherein nitroglycerine is administered in an amount of at most 5 
mg. 

J* 2 ' A metn u c ; d ^ l ! ,ln g t0 clairT > 34 and 41 , wherein nitroglycerine is administered in an amount of 0.5-5 
15 mg, preferably 0.5-1 .5 mg. 

43. A method according to Claim 34, wherein the active substance and optionally the hydrophilic vehicle 
and optionally an antibactenal agent is administered into the urethra in a volume of 1-6 ml, generally 2-3 

44. A method according to Claim 35, wherein the active substance is selected of at least 2 members of 
Sfro^rtST 8 ^ ° f a " reCept °' b,ockers « vasoactive intestinal polypeptide, prostaglandins and 

45. A method according to Claims 35 and 44, wherein the active substance is selected of the group 
consisting of a-receptor blockers and nitroglycerine. 

46. A method according to Claim 45, wherein the a-receptor blocker is phentolamine 

25 47. A method according to Claim 45, wherein the a-receptor blocker is phenoxybenzamine 

S^SIm^^ t0 C ' alm 45> Whefein the a_receptor blocker is botn Phentolamine and 
49. A method according to any of Claims 44 to 48, wherein the active substances are administered in the 
amounts disclosed in Claims 37 to 42 and in the volume disclosed in Claim 43 

30 50 A method according to any of the preceding claims, wherein the vehicle consists of e.g. macrogols 

and/or other fat free cream or ointment bases. 

in?tiltetion th ° d a ° COrdin9 10 any ° f the P recedln 9 cla{ms > wherein the active substance is administered by 
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